The work presents a description of wind speed and direction in terms of using wind power as a renewable energy source. The wind power in Poland and at the Zawady EF was characterised. Observations were collected from 2002 to 2006 by an automatic meteorological station installed at the Zawady Experimental Farm (EF). Average monthly and yearly frequencies of winds blowing from individual directions were determined, and the average monthly wind speed was analysed. The most frequently recorded wind speed ranged from 2 to 4 m/s (light wind), and the least frequent winds blew at the speed of more than 10 m/s (strong wind). The cold season of the year saw winds blowing at the greatest speed (December, January and February), it being the lightest in the summer months (June, July and August). Wind rose analysis (2002)(2003)(2004)(2005)(2006) revealed that at Zawady Experimental Farm, the westerly wind was the most frequent. A wind turbine has a limited capacity of wind power use, so only a small portion of energy supplied by wind may be converted into usable energy.
INTRODUCTION
A growing interest in the renewable energy use was observed in the 1990s. It is estimated that since then, the solar and wind power utilisation has increased fourfold and eightfold, respectively. The wind power industry is the most rapidly developing power industry branch in the world. The development of the utilisation of energy generated from renewable sources is an important part of every country's power industry-, ecology-and climate-related policy. The Treaty of Accession signed by Poland obliged the country to achieve the 7.5% share of energy generated from renewable sources in the national utilisation of gross energy in 2010. Pursuant to Directive 2008/0016 (COD), further increase in the use of renewable energy sources will have to continue until 2020 (Gąsiorowska et al. 2009 ). The power industryrelated policy assumes that stable mechanisms of supporting the use of renewable energy sources are to be maintained. The document contains the entries concerning the necessity of introducing the solutions which improve the cooperation between wind power plants and the national electrical power engineering system. It also assumes that the analysis of possibilities of wind power generation in the Baltic Sea coastal area will be conducted. The 'Programme for Electrical Power Engineering created on 27 th March 2006, confirms the need to increase the renewable energy generation capacity. The document mentions the necessity to maintain support, in the form of the so-called 'green certificates', as well as to increase the financial support for new renewable energy investments (www.ekoefekt.pl/ dokumenty/dokument_13.pdf).
Wind power plants are located onshore and offshore, individually or in groups, forming the so-called wind farms (parks) (Lubośny, 2007) . Wind power plants operate at wind speeds of 3.5 to 25 m/s (Wolańczyk, 2013) . The nominal output is obtained at the wind speed of 12-16 m/s, which is quite considerable as far as the Polish conditions are concerned. The largest Polish power plants and wind farms are predominantly situated in the areas with the most favourable wind-related conditions, that is in Pomeranian, West Pomeranian, and Warmia-Masuria Voivodeship.
Long-term wind measurements demonstrate that wind speed and direction reveal specific, sometimes quite regular 24-hour and yearly variation patterns. Wind speed is usually the lowest at night; it increases in the early morning, assumes the highest values in the afternoon and decreases afterwards. In Poland, the seasons of the year determine yearly wind speed distribution. In the spring, and in the autumn-winter period, wind speed is the highest, whereas in the summer, it is quite low (Jąderko and Kowalewski 2015, Wiśniewski et al. 2012 ).
Wind power in Poland
Inexhaustible sources and easy utilisation of wind power resources led to many European countries using this method of electricity production. In addition to individual standalone wind power plants, wind farms − wind power-generating units − are built. In order to predict, plan and design various operational aspects associated with a wind farm, detailed knowledge on the characteristics of wind conditions is necessary (Soliński, 1999) .
According to the Institute of Meteorology and Water Management (IMGW), around 60% of the area of Poland has the conditions which are conducive to wind power technology development.
The largest and the most favourably located clusters of wind power plants in Poland are found on the coast of the Baltic Sea (Fig. 1) . The coastal wind conditions have got a great potential which is best used by modern efficient wind power plants employing the newest technologies applied to generate large amounts of ecologically-friendly energy, free of harmful by-products location -the regional factor. Land roughness may be determined by means of observations or the data collected from measurement masts. Wind speed is also affected by the land topography, building pattern and type of surface. The best land for this type of construction is grassy, forestless and without land obstacles. Every obstacle may severely hinder wind speed and causes turbulences (Gołębiowska et al. 2013 ). An energetic wind level in a selected area depends on e.g.: average yearly wind speed, roughness and of the land topography, altitude, wind speed and air parameters (temperature, pressure, humidity) at the level of the axis of turbine rotor.
The analysis of percentage share of wind power-derived electricity production demonstrated that out of the countries studied, Germany is the leader (Fig. 2) . In 2007, as much as 46.8% electricity in this country was produced from wind power. Poland is also developing the wind power sector at a rapid speed.
Evaluation of wind power as a renewable energy source was also based on five-year (2002-2006) observations of wind direction and speed, measured by an automatic meteorological station of Siedlce University of Natural Sciences and Humanities set up at Zawady Experimental Farm.
The following parameters describing wind were analysed:
• wind direction, • wind speed in a vertical profile, • wind speed fluctuations in time.
On the basis of the values for the aforementioned parameters, the average monthly and average yearly frequency of winds blowing form individual directions were determined. Moreover, the average 24-hour and monthly wind frequencies and speed (averaged across 1h) were recorded at the height of 10 m (the height at which the wind speed indicator is placed).
On the basis of an analysis of average yearly wind directions, it was found that at Zawady Experimental (Fig. 3) . The southerly and south-westerly winds occurred with a frequency of around 15%. In all the study years, no northern wind was recorded.
An average frequency of wind directions for individual months is presented in fig. 4 . Westerly wind was recorded most frequently. The frequency of this wind direction was 30% in January and December, 29% in June and 28% in February. In the remaining months, it fluctuated around 20%, and in April and August, the respective values of this parameter were 16% and 17%. The southwesterly wind was predominant in March, August and September (respectively, 23%, 19% and 20%) whereas in April, May and September, the wind predominantly blew from the south-easterly direction (respectively, 22%, 24% and 28%), and from the South in October (24% frequency).
The highest average values of the wind speed were recorded in the cold season, and they ranged from 3.6 m/s in November to 4.2 m/s in December. The warm season saw lower wind speeds. In September, the monthly value of this parameter was 2.5 m/s whereas in July and August, the values were 2.6 m/s and 2.7 m/s, respectively. 
3.
Winter tends to be the season when the largest number of cases of the highest wind speed is recorded (December, January and February), whereas the summer months (June, July, August and September) have got the largest number of cases with low wind speed. 4. The analysis of the whole study period (2002) (2003) (2004) (2005) (2006) showed that 473 days (26%) had usable wind speed (≥ 4 m/s) and 1314 days (74%) had a non-usable wind speed (< 4 m/s). 5. In planning and designing of wind power stations, one needs to take into account the loses occurring when mechanic energy is converted into electric energy, as well as the fact that a wind turbine has a limited capability of using wind power. As a result, only a small portion of the energy supplied by wind may be converted into usable energy. Further development of the wind energy technology in Poland will necessitate the support of work on Polish technologies and stronger acceptance of wind energy technology by the society.
